VEGF Receptor Tyrosine Kinases: Key Regulators of Vascular Function.
Vascular endothelial growth factor receptor (VEGFR) tyrosine kinases are key regulators of vascular development in vertebrates. Their activation is regulated through a family of secreted glycoproteins, the vascular endothelial growth factors (VEGFs). Expression, proteolytic processing, and diffusion range of VEGF proteins need to be tightly regulated, due to their crucial roles in development. While some VEGFs form concentration gradients across developing tissues and act as morphogenes, others function as inhibitors of receptor activation and downstream signaling. Ligand-induced receptor dimerization leads to activation of the intrinsic tyrosine kinase activity, which results in autophosphorylation of the receptors and in turn triggers the recruitment of interacting proteins as well as the initiation of downstream signaling. Although many biochemical details of VEGFR signaling have been revealed, the in vivo relevance of certain signaling aspects still remains to be demonstrated. Here, we highlight basic principles of VEGFR signaling and discuss its crucial role during development of the vascular system in mammals.